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INTROD'OC TION 
Heifers comprise 30 to 40% or- the f'ed cattle slaughtered 
annually. The ratio of steers to heifers will vary depending on the 
numbers saved for breeding herds. Numbers needed for this purpose may 
vary somewhat depending on the rate or culling in cow herds and changes 
in the cattle population. It is apparent, however, that a large 
percentage of the cattle available f-or feedlots will be heifers. 
Heifers gain at a $lower rate and utilize feed less efficiently 
than steers under similar feeding systems. Heifer carcasses have also 
been shown to contain more fat trim than steer carcasses when fed to 
the same market grade. These facts affect the value of heifers for 
- the feedlot and for the slaughter market. While they are priced 
lower in both instances than steers, more experimental data is needed 
to aid in determining appropriate price differentials under various 
market �onditions and at various weights and degrees of finish. 
The lower and more costly production of feed1ot heifers with 
less desirable-carcasses presents a challenge to the researchers. 
While it�-is- important to know the comparative performance and carcass 
value in-relation to ·steers, of more basic concern are ways by which 
these may be improved for heifers. Types of rations and feeding 
systems need to be investigated more thoroughly for heifers. Other 
methods available whereby feedlot performance and carcass merit.may be 
improved are the use of chemicals, drugs and hormones as feed 
additives and implants. Several compounds have already been shown to 
be beneficial for these purposes and others are being investigated. 
.- Diethylstilbestrol (DES), an estrogen-like compound, has been 
shown to be a.nonnutrient-growth stimulant for heifers but to a smaller 
degree than for steers. More recently a synthetic progestin, 
melengestrol acetate (MGA), has been shown to be effective in 
suppressing heat periods in heifers when fed at very low levels. 
These lo.w levels have also been reported to re,sul t in improved weight 
gains and feed efficiency. 
Very little information is available at the present time on 
how DES and MGA affect performance of heifers when administered 
together. Research is needed on this and also on the effects of the 
compounds at various stages of growing and finishing. These were 
the objectives of the research reported in this thesis. 
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REVIEW OF LITERATURE 
Heifers-� Steers 
· . Information on comparative feecil.ot performance and carcass 
quality between steers and heifers is important since ·they are bought 
and sold on competitive markets. In much of' the research where 
comparisons have been made, differences other than sex·were often 
involved. It was not uncommon for the steers and heifers to come 
from different sources and also vary in previous nutrition, age and 
weight. It can generally be expected that the larger and faster 
growing heifers ti_dll have been selected f'or herd replacements. This 
1!18Y als account for some of the differences in performance between 
hei·fers in the feedlot. 
eriments where heifers and steers were compared have, in 
�Stlj�n., shown lower rates of gain and higher feed requirements for 
heifers. Differences in favor of steers of' 10 to 15� have been 
commonly reported (Williams ll !;¼.•t 1965; Whetzal !! �-· 1965; Fmbry 
!1 .!!.•, 1961; Keith � !!.•, 1967). However, the comparative perform­
ance between steers and heifers may va:ry considerably and has been 
reported to be infiuenced by age, weight, degree of finish and energy 
level of the ration (McGinty and Marion, 1965; Whetzal !.i !1.•, 196.5; 
Wa:rner !,l .!!• , 1966; Meiske !!; .!!.•, 1966). The advantage in gain and 
feed efficiency becomes greater with increases in these factors. 
Differences in performance between steers and heifers have al.so been 
reported to increase in favor of steers with increasing feeder grade 
(Carpenter and Brown, 1966). On the other hand, crossbreeding or 
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crossing lines within breeds appears to improve performance or heifers 
more than steers (Warner _tl &• � 19 66; Bogart, 19 65). Conditions 
resulting in reduced perf'ormance terxl to narrow differences in gains 
and feed efficiency between steers and heifers (Mendel and Garrett, 
' 19 66). 
Carcass characteristics were determined in several o� the 
experiments cited above. Rib-eye area was smaller for the heifers­
than for the steers but more highly marbled under similar feeding 
systems and when marketed at equal ages·. Heifers had more fat 
covering over the carcass. These characteristics result in heifers 
being finished at comparable grades to steers at lighter weights. 
For comparable finish as indicated by ma.rbllng and .fat cover, heifers 
should also be marketed at a younger age than steers or fed under 
systems of more restricted energy intake. 
Spaying· 
Castration of bull calves intended for the feedlot is a common 
practice. However, the resulting steers gain at a slower rate and 
with less efficiency in comparison to young bulls in the feedlot 
(Williams ,2! !!_. • 19 65; McGinty and Marion, 19 65). In the past, it 
has been the opinion that increased f'at deposition in the carcass and 
the quieter disposition of steers made the castration of bulls a 
desirable practice. Demands for the leaner carcasses and increased 
knowledge in methods of feeding bulls may change this practice in the 
1\tture. 
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Castration (spaying) or heifers intended for the feedlot i� not 
as common as castration of bulls. It was more common during the early 
part or the 20th century when cattle were kept tor longer periods or 
time prior to slaughter. It allowed the grazing of heifers in herds 
· containing bulls without the problem or pregnant heifers in the 
feedlot. 
Grcl?J1lich and Thalman (1930) reported that when heifers ·were 
marketed at ages between 8 and 15 months there were no benefits from 
spaying. When open heifers were compared to spayed heifers, open 
heifers had greater average daily gains than spayed.heifers (2. 0 vs. 
1. 8 lb.).  Spayed heifers also required 1oi more feed per unit or gain 
and had a carcass yield of 57.J� in comparison to 59.1i for the open 
heifers. These workers also concluded that the problem of estrus was 
unimportant to gains of feedlot heifers. 
Hart�&• (1940) also concluded there was no advantage from 
spaying heifers that were go_ing into feedlo,ts. Activity of open 
heifers in riding at estrus was not serious. It became less as weight 
increased and did not appear to be an important factor in feed 
consumption or cost per unit of gain� The activity of unbred heifers 
in riding was particularly noticeable in the early stages of feeding, 
attributed to a stimulating effect of high feed intake. As the 
animals approached market weight and finish, the onl.y evidence of 
estrus was failure to eat with the other animals in the lot. 
Several more recent experiments have confirmed the results or 
the early research on spaying of hei.fers (Dinusson !,l al. , 19 50; 
s 
Smith et al. , 1958; Clanton _tl al. , 1966 ; Ray tl· al. , 1966 ; Nygaard, 
1967). The criticism often voiced against open heifers that repeated 
heat periods reduce.gains has· not been supported by this research. 
� Riding during estrus does not appear to be a serious problem and 
becomes less as heifers gain in fatness. 
Testosterone 
The fact that males make more rapid and more efficient gains 
than females has prompted investigations on the response of.heifers to 
testosterone. Several experiments have shown improvement in growth 
rate of heifers when treated with testosterone (Burris�!!_. , 1954; 
Klosterman et.!!_., 1958; Dinusson ,tl !±•• 1950) and that testosterone 
. w:1:-11 inhibit ovulation (Berry tl .!:!.•, 195 8 ). Some or the research 
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with testosterone has indicated that the hormone has some advantages 
over estrogens when administered to feedlot heifers. Levels of the 
hormone which produce significant increases in weight gains often result 
in secondary masculine sex characteristics. Levels required for 
effective growth stimulation (1 mg. per kg. of body weight) and cost 
of the material appear to be limiting factors at present. Research on 
more active synthetic compounds would appear to hold some promise. 
Testosterone in combination with estrogens has also been tested 
with heifers. While improvement in rate of gain and feed efficiency 
has been obtained, the effects of the combination have been similar to 
that of diethylstilbestrol (Klosterman et al. , 1958 ; Richardson et al. , 
-- ---
195 8; Whetzal !1 !!_. , 1965; Nygaard, 19·67). 
D:tethylst.1?-bestrol (DES) 
DES was :first synthesized in 19:38 in England by Sir Charles 
Dodds and co-workers as · a resu1t or their curiosity about the manY 
chemical forms or natural estrogens appearing in the urine of 
pregnant animals. Prior to this time, estrogens used in medical and 
veterinary practice were obtained almost exclusively as isolation 
products from the urine or· pregnant mares. The synthesis or DES not 
only provided a new estrogenic substance for medical use but also pro­
vided a more adequate supply of a potent estrogenic compound for non­
medical physiologica1 studies with farm animals. 
The first successful fe_eding of DES to cattle was reported by 
Bu.rroughs !l.!l.• (1955). The development grew out of a study with 
· experimental la.T/lbs that made exceptionally high weight gains while 
receiving a ration later demonstrated to have estrogenic properties. 
In �ubsequent experiments, controlled amounts of DES additions to the 
rations proved to be far superior to naturally occurring compounds 
with estrogenic activity present in small quantities in many lamb and 
cattle feeds. 
Burroughs et a1. (1955) conducted five feeding experiments with 
--
yearling steers and heifers using high grain fattening rations, high 
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·roughage growing rations, or rations intermediate in grain and roughage 
content· in studying the infiuence or oral administration of DES upon 
live weight gains and. feed requirements per unit of live weight gain. 
In each experi,."?lent and with each type of .ration, live weight gains 
were increased ( averaging 20%) and feed requirements in producing a 
given amount of gain were reduced {averaging 11�) by incorporating DES 
in the feed in effective amounts (averaging between 5 and 10 mg. or 
DES _per head daily)._ The presence of DES -in the feed increased feed 
consumption of the cattle an average or 5%. The response to oral .. 
administration of DES was equally as effeeti ve the last half of the 
teeding periods as the first half when $11 five experiments were 
considered. No observable undesirable side effects from DES· feeding 
occurred in any of the experiments similar to those reported for other 
means of DES administration. 
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Neuman .ll !!• (1956) found considerable trouble when three lots 
of 16 heifers each were each fed for 196 days on similar fattening 
rations. These heifers had either no DES, 40 mg. DES implant at the 
beginning of the experiment, similar dosage at 98 days or 20 mg. of DES 
implanted each 28 days. Imposed upon these treatments was the feeding 
of 5 mg. or DES daily in one or the lots. Single implants early or 
midway in the experiment did not significantly increase average daily 
gains, although there was temporary response in each case. Oral 
administration of DES, either alone or in combination with implants, 
resulted in a significant increase in gains. The combination of ora1 
and implanted treatment resul.ted in an additive response. Intermittent 
implantation significantly improved gains over the controls as compared 
with no response to single implants. 
Serious physiological disturbances were observed by Neuman and 
co-workers which included prolapsed uteri, extremely elevated tailheads, 
· excessive mammary development and low loins resulted from the 
combination. of intermittent implantation and oral administration of 
DES. Less sever_e disturbances were noted when these treatments were 
used alone. On hoof grades were lowered by DES administration and 
three· graders consistently overestimated live grades when canpared. 
with carcass grades in the hormone fed or intermittently implanted 
heifers. 
9 
Much re-search has been done testing DES for steers and it is 
generally accepted that steers will have greater gains (15 to 20%) with 
more efficient utilization of feed (10 to 15i) when either fed or 
implanted with DES. It is also accepted that heifers wi1l not respond 
to DES as well as steers w.i.11. 
The use of DES in feedlot rations has becolle_ such an accepted 
practice and the response to DES so predictable that some experi­
menters are using DES-fed cattle as the basis of comparison for 
testing other feed additives. 
Melengestrol Acetate Q!_GA) 
MGA is a steroid hormone which allows the development and 
persistence of gra.ffian follicles which are typical of mature 
follicles. It is theorized that these persisting mature follicles 
result in significant levels or a rather constant amount of estrogen 
production. 'Ibis estrogenic state is believed to be the reason for the 
improvement in rate of gain and feed efficiency in MG.A-treated heifers. 
This is further evidenced by the lack or response of steers and spayed 
heifers to MGA. It is closely related structurally to progesterone, 
.the naturally occurring steroid produced by the corpus luteum. 
Progesterone is ineffective when administered orally, but it is 
capable of inhibiting estrus when injected into the animal before the 
15th day of the est�ous· cycle in doses of 12.5 to 25.0 mg. per head 
.. daily (Ulberg !!, !!_., 19.51). 
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Zimbelman and Smith (1966) found that feeding_0.25 to 8.0 mg. of 
MGA per head daily inhibited estrus -and ovulation. Daily intravenous 
injections of 0.4 mg. inhibited ovulation in 8 of 8 heifers •. Low r 
doses by either route suppressed estrus but did not uniformly inhibit 
ovulation. These workers also found that the optimal level of feeding 
MGA to increase follicular activity appeared to be near o.4 mg. per 
head daily • 
.  . - 0 1 Brian!!.!!• (1968) carried out an experiment in which· cross­
bred heifers were supplied with 0.3 mg. MGA per head daily in.'the 
recd for 140 days. Seven instances of estrus occurred in the J2 MGA­
treated heifers during the experimental period and one estrus occurred 
during the first 2 day period following the withdrawal of MGA. The 
control heifers continued to cycle during the experiment. The MG.A.­
treated heifers gained significantly faster (21�) and made more 
efficient use of their feed (11�) than heifers receiving the same 
ration without the MGA. -
-Carcass quality as reflected in the marbling and grade scores 
was. not· influenced by MGA. External and internal carcass fat did not 
appear to differ between the treated and untreated heifers. Dressing 
percent was not affected by the MGA treatt'lent. MGA-treated heifers 
had heavier ovaries. but the total number of follicles was not 
, 
ll 
significantly increased over the controls. Follicles 12 mm. and �arger 
were more numerous in the MGA-treated heifers. Sixteen of the 32 
treated heifers had_from 2 to 5 follicles, each of which was 12 mm. 
or larger. 
moss .tl.!!• (1966) conducted three experiments to study the 
effects of oral MGA on feedlot perfonnance of heifers and steers.· 
All. the levels of MGA, from 0.17 to 1.74 mg. per head daily, fed to 
heifers in the experiment provided improvement in both weight gains 
and feed efficiency, but the best results were obtained within the 
range 0.35 to 0.50 mg. per head daily. These levels of MGA improved 
weight gains from 6.2 to 9.5� with one trial having an improvement of 
18.1%. A comparison of the weight gain response of MG.A-treated 
heifers for the first and last parts or a 198 -day experiment indicated 
that the response to MG� was more pronounced during the final 107 days. 
On this basis it was concluded that a greater response was obtained as 
the heifers grew more mature. 
Heifers which received MGA throughout the entire 198 -day 
feeding period showed as much response during the final 107-day period 
as did heifers which received a similar level of MGA during only the 
final period. MGA treatment had no significant effects on carcass 
weights, grades or dressing percent. 
Steers which received an average dose of 0.35 mg. of MGA per 
head daily during the 198-day experiment had a slight decrease in 
growth, _while at levels of 1.74 mg. per head daily the decrease 
approached significance. 
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Ray et al. (1966) studied the effects or MGA on rate or gain, 
--
teed efficiency and carcass characteristics when fed to spayed 
heifers, intact hei�ers and steers. On·e-hal.f or each group was fed 
the same ration with MGA included -at a rate of o.4 mg. per head ·daily. 
the addition or this MGA had no effects on the steer performance .• 
Intact heifers appeared to benefit slightly from the MGA, with the 
gains being 4% greater and the feed efficiency being improved by 2.5�. 
Intact·heifers receiving MGA gained almost as fast as steers and were 
equally as efficient. MGA appeared to have a negative effect on 
spayed heifers, with a 91> reduction in rate ot gain and a si increase 
in the feed conversion. Intact heifers receiving MGA dressed about 1� 
higher than any group. There appeared to be no 0th.er carcass differ­
ences due to feeding MGA in this trial. 
Burroughs (1966) conducted a study in which ninety-five 600 lb. 
beef type heifers were randomly a.llotted to five different treatments 
for a feeding period or 14 2 days. They were full fed shelled corn 
and limited fed whole plant corn silage and 2 pounds of a 40� protein 
supplement per head daily. The treatments were control, 0.2 mg. MGA, 
0.5 mg. MGA, or 20 mg. DES per head daily. The MGA heifers and the 
DES heifers outperformed the control catUe. Compared with the 
control cattle, the weight gains were stimulated most (18%) by the 
low level or MGA and least (12%) by the high_ level or MGA. This 
compared with a weight stimulation or 13% in the DES-fed catile. 
Feed conversion per unit of gain was improved from 6 to ll� with 
the various MGA levels, which was similar to the ll� improvement 
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in the DES-fed cattle. The carcass characteristics of the MGA and DES 
catt1� were similar except for a slight advantage to the MGA cattle in 
carcass_ cutability. 
0 1 Brian and Baumgardner (1967) · fed sixty-four 250 kg. Angus­
Hereford crossbred heifers for 140 days on a high concentrate ration 
with one-half the heifers getting 0.246 mg. of MGA daily. These MGA­
fed heifers gained 20.si faster with ll.O� less feed per unit or gain 
than the control heifers. The final carcass grades showed no 
significant differences. 
On a more expansive scale,. Matsushima ll .!!• (1966) have 
reported. the results or four field trials completed in Colorado which 
involved 2,106 heifers. One thousand -fifty-seven �erved as controls 
and 1,049 received MGA. Control heifers were fed 10 mg. of DES per 
_ head daily. With the exception or one trial it was noted th.at the 
heifers fed MGA consumed less feed per head daily. MGA increased 
gains an average of 4.9i over the controls in the tour trials. There 
was also an improvement in the feed efficiency of 6.9� from feeding 
MGA. No riding was observed in either the MGA or the DES groups in 
two trials; and in one trial the MGA cattle showed no riding, while 
the DES catUe showed considerable riding. Two heifers in the MGA 
group were removed because of prolapsed vaginas. Four other heifers 
showed minor relaxation or the external genitalia. Carcass data 
indicated the two groups were similar in all respects. 
Smart and Drake (1967) found that, when heifers were al.lotted to 
eight different treatments with the only dif'fere�ce in pairs being the 
2Z&93 
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inclusion or 0.35 mg. per head daily of MGA in the supplement, MGA-fed 
heifers consistently had greater average daily gains when co:npared to 
the· -controls. These workers also reported no significant differences 
in the carcasses. 
Davis and Truesdale (1967) fed heifers a run teed or �rn 
silage, ground shelled corn at 1.0% of their body weight and 0.9 kg. 
or a 42% protein supplement. Heife�s getting o.4 mg. MGA per head 
daily in the supplement had 8.4% greater average daily gains and 
showed a 5.5i improvement in feed conversion when compared to the 
controls. Hawkins tl !!.• (19 67) conducted an experiment using 64 
heifers which were fed for 169 days on a full. feed of corn silage, 1% 
of their body weight as ground shelled corn and 1.6 lb. per head daily 
of a 39i protein supplement. Experimental treatments were control, 
0.35 mg. MGA per head daily, 12 mg. DES implants initially with 24 mg. 
reimplants after 140 days and a combination of the MGA and DES treat­
ments. The heifers were fed from about 48 5 lb. to about 850 lb. 
Daily gains were 2.05, 2.30, 2.21 and 2.4 0 lb. per head daily, · 
respectively. 
· Results of av�able research have been summarized recently 
( Tuco Company• 1967). This summary gives the results or 25 MGA 
feeding trials with heifers conducted under various management systems 
and at several locations. There was an average improvement of 11.2i 
in average daily gain and an average improv�ment of 7.6% in feed 
efficiency from MGA fed at levels of 0.2 to 0.5 mg. per head daily in 
comparison to animals which received no hormones. In eight trials 
that a11owed direct comparisons or MGA with DES-fed heifers, MG&-fed 
heifers had 6. 91, greater average daily gains and 6. J� more efficient . 
conversion of their_feed than heifers fed 10 mg. DES per head daily. 
It was al.so reported there were no significant differences in carcass 
quality among MGA, DES or untreated heifers. 
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EXPERIMENTAL PROCEDURES 
Two experiments were conducted· to determine the effects of 
melengestrol acetate (MGA) and diethylstilbestrol (DES) alone and in 
combination on feedlot performance and carcass characteristics of 
growing and finishing beer heifers when administered at various stages 
of growing and finishing. During experiment 1 the experimental treat­
ments �ere administered to heifer calves from shortly after weaning to 
market weights or about 960 lb. For the other experiment, the experi­
mental treatments were administered only during a finishing phase from 
we�ghts of about 700 lb. to market weights. The criteria evaluated 
were rate of gain, feed efficiency and several carcass 
characteristics. 
One hundred twenty-eight heifer calves were purchased for the 
two experiments from a single herd in South Dakota. They were trucked 
to Brookings where they were sorted into 16 pens of 8 each. The pens 
were paved but without shelter. They were equipped with a fence line 
feed bunk and a water bowl connected to a continuous water now 
system. 
The heifers were first used in a feedlot adaptation trial in 
which an antibiotic was fed for a period of four weeks. For another 
15 days _prior to the start of the experiment the heifers were fed 
alike on a ration of a full feed of chopped alfalfa hay and 5 lb. of 
ground shelled corn per head daily. 
Experiment 1 
Growing Phase. Sixty-four of the heifers were used in this 
· experiment. The experiment had four treatments, each with two 
replications--control, DES, MGA and a combination of MGA and DFB. 
A filled weight was taken initially and at !Lweek intervals to 
observe the progress of the experiment. After an overnight stand 
without feed and water, an initial shrunk weight was obtained for 
determining weight gains for the experiment on the basis of shrunk 
weights. The heifers were randomly allotted into 8 lots a£ter 
stratifying according to weights. 
Rations during the 141-day growing phase consisted of a full 
- · reed of corn silage and 2 lb. of a 40� protein supplement (table 1). 
The supplement was a com-urea-soybean type fortified with 10, 000 I.U. 
of vitamin A per pound. MGA was added to the supplement for the 
appropriate treatments to furnish 0.35 mg. per head daily. The DES 
treatment was a 12 mg. implant in the ear administered the first day 
of the experiment. Final weights for this phase of the experiment 
were obtained following an overnight stand without feed and water. 
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Finishing Phase. Following the· 141-day growing phase, the 
rations were changed to high energy rations. The silage was gradually 
reduced· to 10 lb. per head daily and ground shelled corn increased to 
a full feed over a 14-day period. MGA was continued at 0.35 mg. per 
head daily. Heifers previously implanted with DFB were reimplanted· 
with 24 mg. per head. 
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TABLE 1. PERCENTAGE COMPOSITION OF �ROTEIN SUPPLEMENTS . 
40� protein suppl. · JO% pro.tein s�ppl. 
Ingredients MGA Control MGA Control 
Soybean meal (44f,) ,54.0 ,54.0 . 32. 0  32. 0 
Ground corn 28.8 29.0 5].. 8  52. 0 
Urea (281%) 5.0 5. 0 4.o 4. 0 
T.M. salt 6.o 6.o 6.o 6.o 
Di.calcium phosphate 6.o 6.o 6.o 6.o 
MG�1ooa 0. 2 --- 0. 2 -�-
Vitamin A premixb 33 gm. JJ gm. 33 gm. JJ gm. 
a 0.175 mg. MGA per pound or supplement. 
b 10 , 000 I . U. vitamin A per pound or supplement . 
When a full reed of corn grain was obtained , the corn silage 
was replac·ed with 5 lb. per head daily of alralfa-brome haylage . The 
2 lb. or 40� protein supplement were replaced with 2 lb . or a Joi 
protein supplement (table 1 )  to take advantage of the higher protein 
content or the haylage .  Ten days before the termination or the 
experiment the supply of haylage was depleted and it was replaced with 
4 lb. per he ad daily . of chopped alfalfa-brome hay. 
During the experiment heifers were observed daily for signs or 
estrus . 
Following the 130-day finishing phase , the experim ent was 
terminated by obtaining a shrunk . weight after an overnight stand with­
out !'eed and water. MG.A was withdrawn and these heifers were fed the 
,.. 
control supplement for a period of 48 hours prior to terminating the 
experiment. 
The heifers were slaughtered in a packing plant about 75 miles 
distant. Carcass data were obtained about 24 hours af�er slaughter. 
One heifer died 3 days before the termination of the experi-
ment. · she was assigned the same average daily gain for the last 
4-week weigh period as she had made the previous weigh period •. It 
was also assumed that she had the same average fe d consumption for 
the last J days of the experiment as the other cattle in the pen. 
This amount of feed was added to the total for the pen in calculating 
feed consumption and feed efficiency. 
The feedlot data for this experiment were analyzed by a general 
analysis of variance using procedures as outlined by Steel and Torrie 
(1966). Since carcass data were missing for one heifer, the least 
squares method was employed for the carcass analysis of variance. 
_;Experiment . � 
The 64 head of heifers in this experiment were handled in a 
similar manner during the growing phase as those in  experiment 1.  They 
were fed a ration similar to the control ration in the first experi� 
ment except for the addition of varying levels of bacitracin. The 
antibiotic had no effect on rate of gain or feed efficiency. When the 
gr�wi.ng phase of experim nt 1 was terminated, these heifers were 
randomly allotted on the basis of weight to the same treatment as for 
the finishing phase of experiment 1. The heifers in both experiments 
were fed the same kind .of rations and were handled the same after this 
time. 
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This experiment was terminated at the same time and in the same 
manner as experiment 1 .  The data were also analyzed following the same 
procedures. 
,,,. 
RESULTS AND DISCUSSION 
Experiment ! 
Growing_ Fhase. Results of the 141-day growing phase of this 
experiment when the heife1•s were fed a high roughage ration are 
presented in table 2. Those in al1 treated groups gained slighUy 
more than the untreated controls, but the difference·s· were not 
statistically significant with the numbers used in the t-wo replica­
tions. Heifers fed MGA gained at the fastest rate, amounting to 7.8% 
more than for the control group. 
A major portion of this phase of the experiment was represented 
by the prepubera1 stage or the heifers. If the primary function of 
- MGA is an enhancement of activity of graffian follicles (Zimbelman and 
Smith, 1966) ,  little, if any, improvement in weight gain should be 
expected during the period covered by this phase of the experiment. 
Adequate data are not available at present to substantiate this 
statement. However, it would be supported by the research or moss 
et al. (1966) which showed an improvement in response to MGA with 
- -
increasing age or heifers. An improvement in gain of the order -
obtained during this. early stage of the experiment could be of 
considerable practical importance. It, therefore, would appear that 
further _testing with the compound is needed during early stages of 
growing and finishing. 
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Difference in gain between heifers implanted with 12 mg. of DES ___, 
and controls was small. Results obtained with heifers treated with 
DES and fed high roughage rations for periods ot 4 to 5 months 
TABLE 2. WEIGHT GAINS AND FEED DATA (EXPERIMENT l -
GROWING PHASE, 14 1 DAYS) 
Treatment 
Item Control MGAa DES� MGA + DES 
Number or heifers 16 
Av. init. wt • •  lb. 424 
Av. final wt. • lb. 679 
Av. daily gain. lb. 1.80 
Av. daily ration . lb. 
Corn silage J4. 0  
Supplement 2. 0 
Feed/cwt,. gain. lb. 
Corn silage 1890. 0 
Supplement no.o  
a O.J5 mg. MGA per head daily. 
b 12 mg. implant in ear. 
16 16 16 
412 417 42J 
686 682 68J 
1.94 1. 87 1.85 
J4.5 J4.l J4.6 
2. 0  2. 0 2. 0 
1773. 0 1820. 0 1871. 0 
102. 0 106. 0 107. 0 
following weaning have been variable. Little or no improvement in 
weight gain as in this experiment has been reported on several 
occasions. MGA in combination with DES did not offer any benefits 
over DES alone. and there was some reduction in gain in comparison to 
MGA alone. 
Feed consumed did not appear to be affected by the experimental 
treatments. The heifers making the higher rates of gain had slightly 
lower feed requirements. 
Finishing Phase. Results for weight gain and feed data or the 
lJO-day finishing phase of the experiment when feeding higher energy 
· rations are shown in table 3 and the carcass data in table 4. 
Rates or gain when fed the rations with a limited amount or 
al.f alfa..:brome haylage and a full feed of corn grain were considerably 
_higher than during the high roughage phase. Heifers in all treated 
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TABLE ). -WEIGHT GAINS AND FEED DATA (EXPERIMENT l -
FINISHING PHASE, 130 DAYS) 
Treatment 
Item Control MGAa. DES6 MGA + .DF.s 
Number or heifers 
Av. init. wt. , lb. 
Av. :final wt. , lb. 
Av. daily gain, lb. 
Av. daily ration, lb. 
Haylage 
Corn silage 
Supplement 
Ground shelled corn 
Chopped hay 
Feed/cwt. gain, lb. 
Haylage 
Corn silage 
Supplement 
Ground shelled corn 
Chopped hay 
16 
679 
962 
2.18 
4. o 
3. 2 
2.0 
14. 8 
0.3 
185.0 
149.0 
91. 8 
679 .0  
12.4 
a O.J5 mg. MGA per head daily. 
b 24 mg. implant in ear. 
16 16 16 
686 682 683 
1004 984 997 
2.44 2. 32 2. 41 
4. o 4.o 4.o 
3.2 3.2 3. 2 
2.0 2. 0 2. 0 
15.8 15. 6  16.0 
0. 3 0.2 0. 2 
165.0 173.0 166. 0 
lJJ.O 140.0 135. 0 
81.9 86.1 82. 8 
648.o 670.0 665. 0 
10.9 10. 0 9.9 
groups also gained at a faster rate than the control group during this 
phase or the experiment. The differences were not statistically 
significant as was al.so the case in the growing phase. 
The fastest rate or gain was again obtained with heifers fed 
MGA. In this instance, the increase over controls amounted to 12�. 
The greater increase over controls with advancing age is in agreement 
with conclusions by fil.oss ll &• (1966) • 
. Heifers reimplanted with 24 mg. of DES also gained slightly 
faster than the controls, amounting to 6.4 %. While not statistically 
significant, the results are in general agreement with previous 
research on use of DES for feedlot heifers. When used in combination 
,,,. 
TABLE 4. CARCASS DATA (EXPERIMENT 1 , 
271 DAYS ) . 
Treatment 
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Item Control. MGAa DESb MGA + DES 
Hot carcass wt. , lb. 594 6J4 
Cold carcass wt . , lb. 58 3 623 
Dressing percentC 60.6 62.0  
Conformationd 21.3 22.1 
Marblinge 5 .4 5. 2  
Final graded 19 .4 18 . 9  
Maturityf 22.6 22.6 
Firmnessg 5 . 2  5 .4 
Colorh 5 .1  5.2 
Percent kidney and 3.5 3.7 
heart fat 
Rib-eye area, sq .  in. ll.45 11.29 
Fat thickness, in. 0 . 60 0.72 
a 0.35 mg. per head daily. 
b 24 mg. implant. c Cold carcass wt. -t shrunk live wt . 
d Prime = 23, Choice = 20, Good = 17. 
610 
599 
61. 5 
21..6  
4.7 
18 .1  
22. 5  
5. 3  
5 . 1  
3.4 
12.20 
0.61 
e Moderate = 7, Modest = 6, Small = 5 ,  Slight = 4. 
, r 22 = B, 23 = A. 
628 
617 
61. 9 
22.1 
5. 5  
19 . 0  
22. J  
5. 5  
5. 2 
3.4 
n.15 
0.74 
g Firm = 6, moderately fim = 5 , slightly soft = 4. 
h Light cherry red = 5 ,  cherry red = 4, moderately dark red = 3. 
� 
w:ith MGA, gains were about the same as for MGA alone but higher than 
for DES alone. 
Feed consumption was increased slightly by MGA or DES. Heifers 
fed MGA required 7 . 0� less feed than the controls. Improvement in 
£eed efficiency from DES was very small. The combination treatment did 
not have any advantage over the MGA alone on basis of feed efficiency. 
Differences in the carcass characteristics measured were small. 
Heifers fed MGA had a slightly . higher dressing percent and more fat 
cover. ·Those implanted with DES had less marbling and fat cover but a 
_ larger rib eye. The dressing percent was slightly higher than for 
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controls, but they had a lower carcass grade. These results with . 
DES are in agreement with previous research. The growth stimulation 
appar�ntly results in a higher percentage of . lean in the carcass. 
� This does not appear to be true for MGA. The combination treatment 
resulted in carcass traits similar to those obtained with MGA alone. 
Combined Growing !!E. Finishing Phases. Resu1 ts of the combined 
growing and finishing phases are presented in table 5. The advantage 
tor MGA and DES over controls amounted to 10. 1 and 5.6%. Improvement 
in feed efficiency over the entire experiment amounted to 7.7 and 6.o�. 
respectively, for MGA and DES over control heifers. 
The results with MGA are in agreement with those reported by' 
- Bloss et al. (1966) , Burroughs (19 66), Matsushima et al. (1966) and --- - - ---
Hawkins !1 !l• (1967). This treatment appears to offer an improvement 
over DES for feedlot heifers. Improvements in gain and feed 
efficiency appear to be not only slightly1 greater but also more 
consistent than for DES. 
!;xPeri..TJ1ent _g_ 
Results of t�s experiment are presented in table 6 for weight 
gain and feed data and in table 7 for carcass data. The differences 
between experiments l and 2 were age of cattle when treatments were 
first administered and the time involved. 
Control heifers gained at a slightly higher rate an:i those fed 
MGA at a slightly lower rate than in experiment 1. The difference in 
favor of MGA amounted to 7. 2� in comparison to 12.0% for the finishing 
TABLE 5 .  WEIGHT GAINS AND FEED DATA ( EXPERIMENT 1 -
COMPLETE, 271 DAYS) 
· Treatment 
Item Control MGAa DESb . 
Number of heifers 16 16 16 
Av. init. wt. , lb. 424 412 417 
Av. final wt. , lb. 962 1004 98 4  
Av. daily gain, lb. 1.98 2.18 2. 09 
Av. daily ration, lb. 
Haylage 1.9 1.9 1.9 
Corn silage 19. 3  19. 5  19. 3  
Supplement 2.0 2.0 2.0 
Ground shelled corn ?.l ?. 6  7.5 
. Chopped hay 0.1  0.1 0.1 
Feed/cwt. gain� lb. 
Haylage 97.5 88 .6  · 92. 3  
Corn silage 9?2. 0 893. 0 924. 0 
Supplement 101. 0 91.3 63.6  
Ground shelled corn 358 . 0  347. 0 357.0  
Chopped hay 6.5 5.8 5. 3  
a 0. 35 mg. MGA per head daily. b 12 mg. implant at start, 24 mg. implant at 141 days. 
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MGA + DES 
16 
423 
99? 
2.12 
1.9 
19. 5  
2.0 
7.7 
0.1 
91.1 
922.0 
94. o 
364. o  
5.4 
TABLE 6. WEIGHT GAINS AND FEED DATA (EXPERIMENT 2 -
COMPLETE, lJO DAYS ) 
Treatment 
Item Control MGA4 DESb 
Nwnber of heifers 16 16 16 
Av. init. wt., lb. 676 672 677 
Av. final wt., lb. 964 981 962 
Av. daily gain, lb. 2.22 2.38 2.20 
Av. daily ration, lb. 
Haylage 4.o 4.o 4.0 
Corn silage 3.0 J. 0 J.0 
Suppl:,ement 2.0 2.0 2.0 
Ground shelled corn 15.0 15.6 15.0· 
Chopped hay 0.2 0.2 0.2 
Feed/cwt. gain, lb. 
Haylage 181.0 170.0 18 J.O 
Corn silage 1J4.0 125.0 135.0 
Supplement 90.3 8 4.2 90.9 
Ground shelled corn 676.0 656.0 684.0 
Chopped hay 11.6 9.4 ll.l  
a 0. 35 mg. MGA per head daily. 
b 24 mg. implant. 
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MGA + DES . 
16 
681 
1002 
2.49 
4.0 
J. 0 
2.0 
15. 5  
0.3 
162.0 
119.0 
8 0.2 
621.0 
10.4 
,... 
TABLE 7. CARCASS DATA (EXPERIMENT 2, 
130 DAYS) · 
Treatment_ 
Item 
Hot carcass wt. , lb. 
Cold carcass wt., lb. 
Dressing percente 
.Conforma tiond 
Marbling8 
Final ·graded . f . Maturity . 
Firmnessg 
Colorh 
Percent kidney and 
heart fat 
Rib-eye area, sq. in. 
Fat thickness, in. 
Control 
594 
583 
60.5  
21.9 
5.9 
19.5 
22.8 
5.6 
5.3 
3.5 
1�.00 
0.55 
a 0. 35 mg. per head daily. 
b 24 mg. implant. 
MGAa 
613 
602 
61. 3 
21. 5 
5.7 
19.3 
22.3 
5.6 
5.1 
3.5 
11.24 
0.63 
c Cold carcass wt . ..  shrunk live wt. 
d Prime = 2J, Choice = 20, Good = 17 . 
DESb 
603 
59 3 
61.7  
21.7 
5 .6 
19. 4  
22.6 
5.4 
5.3 
3.8 
11.70 
o.68 
e Moderate = 7,  Mod�st = 6, Small = 5 ,  Slight = 4. 
f 22 = B, 23 = A. 
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MGA + DES 
630 
618 
61.6  
21.8 
5.4 
18.5  
22.6 
5.7 
4.7 
J.7 
11.63 
0.71 
g Firm = 6, moderately firm = 5, slightly soft = 4. 
h Light cherry red = 5, cherry red = 4, moderately dark red = 3. 
' 
phase or experiment l. The MGA-fed heifers also consum-ed slightly 
more feed but required 4. 41, less feed per 100 lb. or gain. 
The DES treatment had no apparent effect on gain or feed 
efficiency in this experiment. While the combination treatment 
resulted. in the highest rate of gain and the lowest feed requirement, 
dif"ferences are probably too small to indicate an advantage over the 
MGA w1 thout DES. 
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The shorter time of administering the treatments in comparison 
-to experiment l appeared to have less effect on the carcass character­
istics measured. A larger rib eye with less fat cover was not obtained 
with the DES treatment as in experiment 1. 
Gain a?Xl feed efficiency data for both experiments are shown 
in table 8 .  These data show a larger response from MGA than from DES 
during both growing and finishing. Feeding MGA from shortly after 
weaning to market weights did not appear to affect response during 
later stages of finishing in comparison to feeding during final 
finishing only. More tota1 benefit was obtained when MGA was fed 
during both growing and finishing. 
The combination of MGA and DES did not appear to offer any 
advantage over MGA as used in these two experiments. Other combinations 
such as either alone from weaning weight to about 650 lb. followed by 
the combination should be investigated. 
Estrus Observations 
During the course of the experiments, estrus was observed on 68 
·different occasions. This is only a sma11 fraction of the number 
TABLE 8. -PERCENTAGE COMPARISONS FOR RATE OF GAIN AND 
FEED EFFICIEN.CY FOR ALL PRAS:ES -
Treatment 
Control 
· MGA 
DES 
Combination 
Contro1. 
MGA 
DES 
Combination 
Cont,rol 
MGA 
DES 
Combination 
Control 
MGA 
DES 
Combination 
Av. daily f, of 
· gain control Feed/ cwt. 
Experiment 1 - Growing· Phase 
1 
141 Days . 
1.80 2000.0 
1.94 107. 8 1875.0 
1. 87 103.9 1926. 0 
1. 85 102.a 191a. o 
Experiment l - Fini-shing Phase, 130 Days 
2. 18 lll?. 2 
2.44 112.0 1038. 8 
2.32 106.4 1079. 1 
2.41 111.0 1058. 7 
Experimen.t 1 - Complete, 271 Days 
1.98 1535.0 
2.18 no.1 14 25. 7 
2.09 105.6 1442. 2 
2. 12 107.1 1476.5 
Experiment 2 - 130 Days 
2. 22 1092.9 
2. J8 107. 2 1044.6 
2. 20 99. 1  1104 . o 
2. 49 112. 2 992.6 
f, of 
control 
93. 3 
96. 2 
98. 9 
9J.O 
96. 5 
94.5 
92.J 
94. o  
96.l 
95.6 
101.0 
89.9  
jO 
possible in the heifers which were not treated with MGA. Forty-six 
of these were in lots which had no MGA. The remaining 22 were 
observed in lots that either received the MGA treatment or the 
combination treatment. 
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The high proportion of estrus in heifers treated with · MGA is 
not in agreement with other published reports. Most other. workers have 
shown more effective suppression of estrus with levels of MGA as low 
as 0 .35 �g. dai1y. This variation from the expected is unaccountable 
and should indicate a need for further research in this area. 
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SUMMARY 
Two experiments were conducted to determine the effects of MGA 
and DES alone and in combination on feedlot performance and carcass 
characteristics of beer heifers when administered at various stages of 
growing an:l finishing. During the first experiment the experimental 
treatments · (control, DES, MGA, and a C0111bination of MGA and DES) w�re 
administered � heifers from shortly after weaning to market weights. 
The first experiment consisted of a 141-day growing phase on a high 
roughage ration followed by a 1)0-day finishing phase on a high 
concentrate ration. The second experiment consisted of a lJO-day 
finishing phase using rations and treatments identical to those used 
-1n the finishing . phase of the first experiment. 
During_ the growing phase of the first experiment a11 treated 
heifers had greater average daily gains and better feed efficiency 
than the control heifers. The MGA-fed heifers gained 7.8� faster than 
the controls while the DES-treated heifers gained J. 9 �  faster than the . 
controls. The MGA-fed heifers also required 6.7� less feed per 100 
1b. gain _than the controls in this phase of the experiment. The 
combination of MGA and DES showed no advantage over MGA alone. 
During the finishing phase of the first experiment the MG.A-fed 
heifers again had the fastest gains, amounting to 12% more tha.� the 
controls. There was also no advantage for the canbination of MGA and 
DES over the MGA alone during this phase of the experiment. 
Results of the combined growing and finishing phases showed the 
advantage in gain for MGA and DES over controls amounted to 10. 1 and 
5.6�, respectively. Illlprovement in feed efficiency over the entire 
experiment amounted to 7. 3 and 6.0%, respectively, for MGA and DES 
over the control heifers. These results are in agr·eement with those 
of other researchers working with MGA am they show that the improve­
ment in gain and feed efficiency with MGA appears to be not only 
slightly greater but also more consistent than for DES. 
During the 130-day finishing- phase of experiment 2 . the control 
heifers gained at a slightly higher rate and the MGA-fed heifers at a 
slightly lower rate than in experiment 1. The difference in rate of 
gain in favor or MGA amounted to 7.2� in comparison to 12.0� for the 
finishing phase of experiment 1. The MG.A-fed heifers also required 
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- 4.4� less reed per 100 lb. gain. The DES treatment had no apparent 
effect on the rate of gain or feed efficiency in this experiment. 
Although the combination treatment had the highest rate of gain and the 
lowest feed requirement, the differences were probably too smal1 to 
indicate an advantage over MGA alone. 
There were only small differences in the carcass characteristics 
measured. The heifers fed MGA had carcasses very similar to the 
control heifers, but because of the greater average daily gain they· 
were heavier. In experiment 1 the DE:s-treated heifers had slighUy 
heavier carcasses with slightly larger rib eyes and less fat cover than 
the controls. These differences in rib-eye area and fat cover were not 
observed in experiment 2 which was of shorter duration. 
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